Exercise training induces eNOS coupling and restores relaxation in coronary arteries of heart failure rats.
Exercise training (ET) has emerged as a nonpharmacological therapy for cardiovascular diseases because of its helpful milieu for improving vascular function. The aim of the present study was to assess whether ET reverses the alterations in vascular reactivity observed in heart failure (HF)-related coronary arteries and to elucidate the molecular mechanisms involved in these adjustments. Male Wistar rats were subjected to either coronary artery ligation or sham operation. Four weeks after the surgery, rats were divided into two groups: untrained HF (UHF) and exercise-trained HF (THF). ET was conducted on a treadmill for 8 wk. An untrained SO group was included in the study as a normal control. ET restored the impaired acetylcholine (ACh)- and sodium nitroprusside-induced relaxation in coronary arteries to levels of the control. Oxidative stress and reduced nitric oxide (NO) production were observed in UHF, whereas ET restored both parameters to the levels of the control. Expression levels of endothelial NO synthase (eNOS) and soluble guanylyl cyclase subunits were increased in coronary arteries of UHF rats but reduced in THF rats. Tetrahydrobiopterin restored ACh-induced NO production in the UHF group, indicating that eNOS was uncoupled. ET increased the eNOS dimer-to-monomer ratio and expression of GTP cyclohydrolase 1, thus increasing NO bioavailability. Taken together, these findings demonstrate that ET reverses the dysfunction of the NO/soluble guanylyl cyclase pathway present in coronary arteries of HF rats. These effects of ET are associated with increased GTP cyclohydrolase 1 expression, restoration of NO bioavailability, and reduced oxidative stress through eNOS coupling. NEW & NOTEWORTHY The present study provides a molecular basis for the exercise-induced improvement in coronary arteries function in heart failure. Increasing the expression of GTP cyclohydrolase 1, the rate-limiting enzyme in the de novo biosynthesis of tetrahydrobiopterin, exercise training couples endothelial nitric oxide synthase, reduces oxidative stress, and increases nitric oxide bioavailability and sensitivity in coronary arteries of heart failure rats.